The presence of essential carboxyl group for binding of cytochrome c in rat hepatic NADPH-cytochrome P-450 reductase by the reaction with 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide.
NADPH-cytochrome P-450 reductase (EC 1.6.2.4) purified from rat hepatic microsomal fraction was inactivated by 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC), a specific agent for modification of carboxyl groups in a protein. The inactivation exhibited pseudo-first order kinetics with a reaction order approximately one and a second-order-rate constant of 0.60 M-1 min-1 in a high ionic strength buffer and 0.08 M-1 min-1 in a low ionic strength buffer. By treatment of NADPH-cytochrome P-450 reductase with EDC, the pI value changed to 6.5 from 5.0 for the native enzyme, and the reductase activity for cytochrome c, proteinic substrate, was strongly inactivated. When an inorganic substrate, K3Fe(CN)6, was used for assay of the enzyme activity, however, no significant inactivation by EDC was observed. The rate of inactivation by EDC was markedly but not completely decreased by NADPH. Also, the inactivation was completely prevented by cytochrome c, but not by K3Fe(CN)6 or NADH. The sulfhydryl-blocked enzyme prepared by treatment with 5,5'-dithio-bis(2-nitrobenzoic acid), which had no activity, completely recovered its activity in the presence of dithiothreitol. When the sulfhydryl-blocked enzyme was modified by EDC, the enzyme in which the carboxyl group alone was modified was isolated, and its activity was 35% of the control after treatment with dithiothreitol. In addition, another carboxyl reagent, N-ethyl-5-phenylisoxazolium-3'-sulfonate (Woodward reagent K), decreased cytochrome c reductase activity of NADPH-cytochrome P-450 reductase. These results suggest that the carboxyl group of NADPH-cytochrome P-450 reductase from rat liver is located at or near active-site and plays a role in binding of cytochrome c.